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SPECIFICATION 

1. Title of Invention 

- _ Method and Apparatus for Detecting Riveting Machine Impact Force 

2. Claims 

1 . Method for detecting riveting machine impact force, wherein: a 
sensor for converting a mechanical strain quantity into an electrical signal 
proportional to said strain quantity and sending said signal is secured to the yoke of 
a riveting machine while a measuring instrument for measuring the impact force of 
said riveting machine is mounted on said riveting machine; the magnitude of a signal 
output from said sensor when riveting is done with a prescribed impact force while 
said impact force is being measured by said measuring instrument is stored in a 
memory device; and the magnitude of the signal sent from said sensor when riveting 
is done and the magnitude of said stored signal are compared, and whether or not 
said riveting was done with said prescribed impact force is detected. 

2. Apparatus for detecting riveting machine impact force, comprising: a 
sensor, secured to the yoke of a riveting machine, for converting the quantity of 
mechanical strain on said yoke into an electrical signal proportional to said strain 
quantity and sending said signal; a measuring instrument, mounted on said riveting 
machine, for measuring impact force; a memory device for, while measuring an 
impact force by said measuring instrument, storing the magnitude of a signal output 
from said sensor when riveting is done with a prescribed impact force; a judging 



device for judging whether or not the magnitude of the electric signal output from 
said sensor when riveting is done has attained to the magnitude of the signal stored 
in said memory device; and a display device for displaying the results of said 
judgment. 

3. Detailed Description of Invention 

Field of Industrial Application 

The present invention relates to a method and apparatus for detecting the 
impact force of a riveting machine, and particularly to a method and apparatus for 
detecting riveting machine impact forces wherewith whether or not riveting could be 
done with a prescribed impact force is automatically judged, one rivet at a time, and 
the results thereof displayed, riveting performance can be improved, and product 
reliability can be enhanced. 

Prior Art 

Conventionally, when joining the main chassis frame of an automobile and a 
gusset, for example, using a round tapered rivet the head whereof is formed in a 
roughly hemispherical shape, joining is effected by pressing both ends of that round 
tapered rivet with snaps mounted on the riveting machine that are activated by 
hydraulic fluid to form cone shapes. 

The impact force at that time has been controlled by the pressure of the 
hydraulic fluid supplied to the riveting machine, but there has been a shortcoming in 



that the pressure declines due to the pipeline resistance when the hydraulic fluid 
flows through the hose connecting the hydraulic fluid supply and the riveting 
maghine, so that the actual impact force becomes smaller, and also a shortcoming in 
that, because impact force data cannot be obtained, it is very difficult to statistically 
manage the impact forces and effect product quality control. 

Another shortcoming has been that, because the distance between the 
hydraulic fluid supply and riveting machine differs for each riveting machine, the 
noted decline in impact force also differs from one riveting machine to another, 
whereupon it is very difficult to perform riveting while effecting control at the 
prescribed impact force, and the impact force varies from rivet to rivet. 

Yet another shortcoming has been that, there being no great difference in 
the outward appearance of a rivet riveted with a prescribed impact force and that of 
one riveted with an impact force that is to some degree greater, it has been 
impossible to judge whether or not there is a defect from the outward appearance 
alone, rendering inspection difficult, and leading to variation in product performance. 

There is a method for eliminating the shortcomings cited above, namely one 
wherewith an impact force measuring instrument is mounted on the riveting machine 
and riveting is done while measuring the impact force. There are shortcomings with 
that method also, however. Not only is the measuring instrument expensive, but it is 
difficult to handle and very difficult to use at actual work sites. 

Objects 

One object of the present invention, which was devised in order to eliminate 
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the shortcomings in the prior art noted above, is to make it possible to make the 
impact force constant, irrespective of the length of the hose connecting the riveting 
maqhine and the hydraulic fluid supply, which differs from one riveting machine to 
another, and to make it possible to immediately know what the riveting force is when 
actually riveting, by securing, to the yoke of the riveting machine, a sensor that will 
send out an electrical signal that is proportional to the magnitude of the mechanical 
strain. 

Another object thereof is to make provision so that whether or not an impact 
can be effected with the prescribed impact force can be detected easily, rivet by rivet, 
without requiring any special attention, by securing, to the yoke of the riveting 
machine, a sensor for sending an electrical signal that is proportional to the quantity 
of mechanical strain, and detecting and displaying whether or not the magnitude of 
the electrical signal sent from the sensor when riveting is done has attained a 
prescribed predetermined magnitude, thereby making provision so that rivet 
fastenings can be controlled by the impact force, and not by outer appearance, 
impact force variation can be eliminated, and product reliability can be improved. 

Yet another object is to statistically manage impact forces, by controlling 
riveting forces as direct data, to effect quality control and improve product 
performance. 

Configuration 

Specifically, the method of the present invention (claim 1 ) is one wherewith a 
sensor for converting a mechanical strain quantity into an electrical signal 
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proportional to the strain quantity and sending the signal is secured to the yoke of a 
riveting machine while a measuring instrument for measuring the impact force of the 
riyetjng machine is mounted on the riveting machine, the magnitude of the signal 
output from the sensor when riveting is done with a prescribed impact force while the 
impact force is being measured by the measuring instrument is stored in a memory 
device, the magnitude of the signal sent from the sensor when riveting is done and 
the magnitude of the stored signal are compared, and whether or not the riveting was 
done with the prescribed impact force is detected. 

The apparatus of the present invention (claim 2), moreover, is one 
comprising a sensor, secured to the yoke of a riveting machine, for converting the 
quantity of mechanical strain on the yoke into an electrical signal proportional to the 
strain quantity and sending the signal, a measuring instrument, mounted on the 
riveting machine, for measuring the impact force, a memory device for, while 
measuring the impact force by the measuring instrument, storing the magnitude of 
the signal output from the sensor when riveting is done with a prescribed impact 
force, a judging device for judging whether or not the magnitude of the electric signal 
output from the sensor when riveting is done has attained to the magnitude of the 
signal stored in the memory device, and a display device for displaying the results of 
that judgment. 

The present invention is now described on the basis of embodiments 

represented in the drawings. An impact force detection device 1 for a riveting 

machine, to which the present invention pertains, comprises, in Fig. 1 to 5, a sensor 
t * 
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2, measuring instrument 3, memory device 4, judging device 5, and display device 6. 

The sensor 2 is a device for converting a mechanical strain quantity to an 
electrical signal and sending that out, configured so as to have, referring to Fig. 1 , 
Fig. 2, and Fig. 5, for example, a foil distortion gauge 2 that is one example of a 
sensor, secured to the yoke 9 of a riveting machine 8. When riveting is done, the 
yoke is slightly bent by the impact force, whereupon the foil distortion gauge is 
slightly deformed along with the yoke 9, whereby the electrical resistance thereof is 
changed. That slight change in electrical resistance is converted to a change in 
voltage by a bridge box 10 and dynamic distortion meter 1 1 , and the quantity of the 
mechanical strain on the yoke 9 is sent out as an electrical signal proportional to that 
strain quantity. 

The riveting machine 8 is a machine for pushing a rivet 12 in the upward and 
downward directions, with a conical convexity 13b formed in the lower surface 13a of 
a flush head rivet snap 13 that is formed in the shape of a truncated cone. The 
conical convexity 13b has, for example, a base diameter of 6 mm and a vertical 

cross-sectional opening angle of 90 to 120°, with a round part having a diameter of 2 

mm or so placed on the tip thereof. The flush head rivet snap 1 3 is fixed to the piston 
rod (not shown) of a hydraulic cylinder 14 that is fixed to one end 9a of the yoke 9 of 
the riveting machine 8, with provision made so that hydraulic fluid is supplied to a 
flexible hose 1 5 to activate it in the up and down directions. 
A cone snap 1 6 is fixed to the other end 9b of the yoke 9 in opposition to the flush 
hea# rivet snap 1 3. The cone snap 1 6 has substantially the same shape as the flush 



head rivet snap 13, and has a conical depression 16b formed in the upper surface 
16a thereof. 

; ; Mounted on the riveting machine 8 are a holding member 19 for suspending 
the riveting machine by a pin 18, and a switch 20 for activating the riveting machine 
8. 

The measuring instrument 3, referring to Fig. 3 and Fig. 4, is an instrument 
for accurately measuring the impact force of the riveting machine 8, configured of a 
measuring unit 22, dynamic distortion meter 23, and display 24. 

The measuring unit 22 is a so-called load cell that bridge-connects four 
precisely adjusted electrical resistances 22a mounted on the one end 9a of the yoke 
9 of the riveting machine 8 only when measuring an impact force, made so that the 
electrical resistance changes when a mechanical distortion appears in the load cell. 

Several types of measuring unit 22 are provided, according to the magnitude 
of the impact forces to be measured, such, for example, as a 25 ton measuring unit 
22A, a 35 ton measuring unit 22B, and a 50 ton measuring unit 22C, which are 
appropriately selected and used by being connected to the dynamic distortion meter 
23. 

The configuration is such, furthermore, that changes in electrical resistance 
occurring in the load cell are converted to voltage changes by the dynamic distortion 
meter 23 and displayed with a peak holder 24A that is one type of display or with an 
oscilloscope 24B. 

The memory device 4 is an electronic device, connected electrically to the 

t * 
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dynamic distortion meter 1 1 , for storing the magnitude of the electrical signal sent 
from the sensor 2 when riveting is done with a prescribed impact force while 
measuring the impact force using the measuring instrument 3. 

The judging device 5 is a device for comparing the magnitude of the 
electrical signal sent from the sensor 2 and the magnitude of the electrical signal 
stored in the memory device 4 and judging whether or not [the former] has attained 
to that stored electrical signal magnitude. This judging device 5 is configured so as 
to input signals from the memory device 4 and the dynamic distortion meter 1 1 and 
output the results of comparing those two signals to the display device 6. 

The display device 6 is a device for displaying either OK (good) or NG (not 
good) in response to a signal from the judging device 5, being, for example, a 
commonly known cathode ray tube (CRT) device. The display device 6 may be 
either a printing type memory device that stores an impact force numerically, or a 
magnetic memory device that stores an impact force after converting it to a 
magnetism. The device may also be an oscilloscope 6A that displays a signal from 
the dynamic distortion meter 1 1 as a waveform. 

The method of the present invention (claim 1), moreover, is a method where- 
with a sensor 2 for converting a mechanical strain quantity into an electrical signal 
proportional to the strain quantity and sending the signal is secured to the yoke 9 of the 
riveting machine 8 while a measuring instrument 3 for measuring the impact force of 

the riveting machine is mounted on the riveting machine 8, the magnitude of the signal 
* * 
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output from the sensor 2 when riveting is done with a prescribed impact force while the 
impact force is being measured by the measuring instrument 3 is stored in a memory 
devjpe 4, and the magnitude of the signal sent from the sensor 2 when riveting is done 
and the magnitude of the stored signal are compared, and whether or not the riveting 
was done with the prescribed impact force is detected. 

How the Invention Works 

The present invention is configured as described in the foregoing. The 
operation thereof is now described. In Fig. 1 , 2, and 3, with the measuring unit 22 
mounted on the riveting machine 8, [hydraulic fluid] is supplied to the hydraulic 
cylinder 14, while adjusting the pressure of the hydraulic fluid supplied from the 
hydraulic fluid supply (not shown), and, while measuring the impact force with the 
peak holder 24A or oscilloscope 24B, riveting is done with a prescribed impact force, 
such as an impact force of 50 tons, for example, and the output signal of the sensor 
2 is stored in the memory device 4. If at this time the value output by the dynamic 
distortion meter 1 1 and the value output by the measuring instrument 3 are corrected, 
the impact force can be ascertained as a numerical value. 

Next, after removing the measuring unit 22 from the riveting machine 8, the 

main chassis frame 23 and gusset 24 are riveted with the rivet 12 and fastened, but 

the output from the sensor 2 at the time of riveting is compared with the magnitude of 

the signal stored in the memory device 4 by the judging device 5, and, when [the 

former] is larger than that stored signal magnitude, an OK is displayed on the display 
* * 
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device 6, whereas, when it is smaller than that signal magnitude, an NG is displayed. 
It is therefore possible to immediately judge whether or not the riveting was done 
with;the correct impact force. 

As noted earlier, whether the impact force is appropriate or not can be 
judged easily by the impact force detection device 1 , and not by the measuring 
instrument 3, which [latter] is difficult to handle. Calibrating the impact force 
detection device 1 by the measuring instrument 3, moreover, need only be done 
when the sensor 2 is replaced, and presents no difficulty. 

In the embodiment described in the foregoing, the display device is described 
as a device for displaying whether the impact force is good or not, but the display device 
is not limited to a device for displaying whether the impact force is good or not, and may 
be a device that either displays the impact force numerically or stores [the impact force 
value] in memory. Provision may also be made so that riveting is done with the output 
signal from the dynamic distortion meter 1 1 connected to a counter, or so that rivet 
misses are prevented by counting the number of riveted rivets, or so that the pressure 
of the hydraulic fluid is controlled by feeding back to the hydraulic fluid supply unit so as 
to obtain the prescribed impact force automatically. 

Effectiveness 

With the present invention, as to the effectiveness thereof, a sensor for 
sending an electrical signal proportional to the mechanical strain quantity is secured 
to the yoke of the riveting machine, wherefore it is possible to make the impact force 
constant irrespective of the length of the hose connecting the riveting machine with 
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the hydraulic fluid supply, which will differ from one riveting machine to another, and 
the riveting force during actual riveting can be directly ascertained. 

- ; Also, a sensor for sending an electrical signal proportional to the mechanical 
distortion quantity is secured to the yoke of the riveting machine, and a judgment as 
to whether or not the magnitude of the electrical signal sent from the sensor when 
riveting is done has attained to a prescribed predetermined magnitude can be made 
and displayed. Therefore, a test can be made, easily and without requiring any 
special attention, to determine whether or not a [riveting] impact can be made with 
the prescribed impact force, rivet by rivet. As a result, moreover, provision is made 
so that the riveting fastening can be controlled by impact force, and not from the 
external appearance thereof, whereupon variation in impact force can be eliminated 
and product reliability improved. 

Furthermore, because the riveting force can be controlled as immediate data, 
riveting forces can be managed statistically, quality control effected, and product 
performance improved. 
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4. Brief Description of Drawings 

The drawings relate to an embodiment of the present invention. Fig. 1 is an 
overall diagonal view of a riveting machine to which an impact force detection device 
has been attached, Fig. 2 is a front elevation of the same, Fig. 3 is an electrical circuit 
diagram of the measuring unit of a measuring instrument, Fig. 4 is a block diagram 
representing the configuration of a measuring instrument, and Fig. 5 is a block 
diagram representing the configuration of an impact force detection device. 

Item 1 is an impact force detection device, 2 a sensor, 3 a measuring 
instrument, 4 a memory device, 5 a judging device, 6 a display device, 8 a riveting 
machine, and 9 a yoke. 

Patent Applicant: Hino Motors Ltd. 

Agent: Kazuo Uchida, patent attorney 



[Figs. 1-5 follow with no internal captions.] 
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